interval B. These high-frequency variations reflect changes in lake volume attributable to 23 changing precipitation/evaporation due to the strengthening and weakening of ISM precipitation 24 (Kempf et al., 2009; Saylor et al., 2010) . 25
Transition to Interval C 26
An alternative interpretation for the increase in depositional energy and decrease in δ
18
O c 27 and δ
13
C c values seen at the transition from B to C in the SZ stratigraphic section is 28 reestablishment of a through-going drainage following overtopping of the basin sill or the onset 29 of incision. However, we discount this possibility because it does not explain either the 30 persistent lacustrine lithofacies observed at the SEZ location or the intermittent lacustrine 31 conditions observed at the SZ location. It is also inconsistent with the increase in δ
18
O c values 32 observed in interval C at the SEZ location. Similarly, an increase in precipitation/evaporation 33 would lead to increased lake size, shoreline retrogradation, and decreasing grain size rather than 34 the observed progradation and grain size coarsening (Fig. 2) . 35 We interpret the increased variability in grain size and δ c values in interval C as 36 indicating increased variability of influx to the paleo-Lake Zhada. Interval C shows a greater 37 variability in both grain size and δ
O c values than interval B at the SZ location and in δ

O values 47
We discount an increase in precipitation/evaporation as an explanation for the decrease in 48 mean δ c values and increase in grain sizes observed in interval C for the following reasons. An 49 increase in precipitation/evaporation could potentially increase the discharge of rivers flowing 50 into Zhada Basin, bringing coarser material into the basin. However, following observations in 51 the Holocene, an increase in precipitation/evaporation would be expected to increase lake size 52 (Hudson and Quade, 2013) . The decrease in transport energy as flowing water enters stagnant 53 lake waters results in rapid deposition of coarse sand-boulder material at the lake margins. 54
Hence, an increase in lake area due to increased precipitation/evaporation would not be expected 55 to result in an extreme increase in grain size (up to boulder conglomerate) as is observed in 56 interval C. However, the high variability in δ
18
O c values in interval C is consistent with high 57 frequency (< 0.5 Myr) fluctuations in precipitation/evaporation superimposed on a long-term 58 record of increased aridity. High frequency, high amplitude variability of precipitation amount 59 would result in rapid shoreline progradation and retrogradation, and intermittent freshening of 60 the water in the basin. 61
We attribute the high correlation coefficients despite extremely negative δ Finally, Kempf et al. (2009) found high salinity tolerant ostracods in intervals B and C, whereas 82 they were absent in interval A. While their absence from the record in interval A may be 83 accidental, their presence in interval C points to evaporative conditions and standing water, 84 consistent with the interpretation of a persistent but smaller lake. All of this evidence points to 85 local aridification in the Zhada Basin in the middle Pliocene. Future research is needed to verify 86 the results of this investigation on a regional basis. 87
Potential mechanisms 88
General circulation models incorporating surface uplift in the northern or eastern Tibetan 89
Plateau predict increased East Asian Monsoon (EAM) strength but decreased ISM strength (Anet al., 2001; Tang et al., 2013) , both of which have been noted (Nie et al., 2014) . However, major 91 deformation and tectonic reorganization in the northeastern Tibetan Plateau was accomplished 92 by the middle-late Miocene (Yuan et al., 2013) . 93
Increased aridity at 3.5 ± 0.1 Ma in the Zhada Basin suggests a limited effect of late 94
Pliocene Pacific cooling and increase in zonal Pacific SST gradients on ISM circulation over the 95 southern Tibetan Plateau (Fig. 3) . Nie et al. (2014) linked cooling and freshening in the North 96
Pacific in response to cooling and freshening in the eastern tropical Pacific to increasing mean 97 annual precipitation on the Chinese Loess Plateau and an increase in the strength of the East 98
Asian Monsoon (EAM) (Haug et al., 2001) . Similarly, an increased zonal SST gradient starting 99 at 3-4 Ma in the Pacific (Zhang et al., 2014 ) is linked to an increase in EAM strength. However, 100 both cooling of the eastern tropical Pacific, and an increase in zonal sea surface temperature 101 gradients should be correlated with increased precipitation on the southern Tibetan Plateau, 102 rather than the observed increase in aridity. An increase in meridional eastern Pacific SSTs may 103 account for the observed middle Pliocene decrease in ISM strength, but also predicts a decrease 104 in EAM strength, contrary to observations (Brierley et al., 2009; Nie et al., 2014) . 105 106 Figure DR1 . Sequence stratigraphic correlation of the measured sections in the Zhada Basin. 116
The transition from interval A to B occurs at maximum flooding surface 1 (MFS1). The 117 transition from B to C occurs in the highstand prior to sequence boundary 3 (SB3). 118
Abbreviations: SB: Sequence boundary, MFS: Maximum flooding surface, TS: Transgressive 119 surface, C: Claystone, S: Siltstone, SS: Sandstone, Cgm: Conglomerate. See Table DR3 Interval C Figure DR4 
